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Abstract: This study aimed to determine the protein profiles and allergenicity of different
body parts and genders of Scylla paramamosain. Raw extracts of mix and six individual body
parts were prepared from the respective crab flesh and then analyzed by SDS-PAGE and
immunoblotting using sera from 10 crab-allergic patients. The mix body part extract contains
24 protein fractions, while all individual body parts have almost similar protein profiles with
16 to 21 protein bands between 15 to >250 kDa. Various IgE-binding patterns were detected
in immunoblotting of mix and individual body parts. Generally, the female leg was identified
as the most allergenic part, while the female abdomen was demonstrated as the least
allergenic part based on the number and intensity of IgE-binding proteins. Five major
allergens at 95, 50, 42, 38 and 36 kDa were identified as potential major allergens. As a
conclusion, this study indicated that all body parts of S. paramamosain have numerous and
various allergenic proteins, contributing to variable allergenicity between the crab body parts.
These findings are useful for the advancement of the diagnosis and management of craballergic patients.
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1. Introduction
Mud crab is highly demanded as a protein food source in many countries [1]. Mud crabs
belong to Family Portunidae under genus Scylla [1]. Among the Scylla spp., S.
paramamosain is one of the most abundant mud crab species inhabiting coastal and
mangrove areas throughout Malaysia [1,2]. However, the consumption of mud crab can also
cause allergy [3]. Crab allergy is one of the most common IgE-mediated food allergies and is
often associated with severe reactions [3]. Tropomyosin, a 34-38 kDa protein has been
demonstrated to be the major allergen for crabs [3-7]. Apart from tropomyosin, arginine
kinase was also identified as the major allergen in mud crab [8,9].
Almost all body parts of both male and female crabs contribute to local economy and
commonly consumed by local peoples [1,10-12]. The variations of protein content in crab
body parts and gender might play an important role in crab allergenicity particularly among
Received Sep 16, 2018 * Published Oct 2, 2018 * www.ijset.net

1760

Mustafa Nasrat, Rosmilah Misnan, Zailatul Hani Mohd. Yadzir, Faizal Bakhtiar and others..

crab consumers, thus should also be addressed in allergy studies. However, so far there is no
study reported on protein profiles and allergenicity of individual body parts of male and
female crab. Therefore, this study was conducted to determine the protein profiles and
allergenicity of different crab parts and genders of S. paramamosain by proteomics approach.
2. Materials and Method
Crab Extracts
Live male and female S. paramamosain were collected from Sungai Petani, Kedah. Seven
extracts were prepared from the crab flesh (mix crab parts, male abdomen, male claws, male
legs, female abdomen, female claws and female legs) following the methods described by
Rosmilah et al. [4]. Briefly, the crab flesh was homogenized in PBS solution, followed by an
overnight extraction at 4 ºC. The crab homogenates were then centrifuged, filtered, dialyzed,
lyophilized and stored at -20 ºC until use.
Serum Samples
Sera from 10 crab-allergic patients and a negative control serum from a non-allergic
individual were used in this study. This project was approved by Medical Research and
Ethics Committee (MREC), Ministry of Health, Malaysia.
SDS PAGE
The protein profile of each crab extracts was determined by sodium dodecyl sulfatepolyacrylamide gelelectrophoresis (SDS-PAGE). Briefly, the extracts were treated with
Laemmli buffer and loaded into wells of 12% resolving gel with 5% stacking gel. The crab
proteins and a pre-stained molecular weight markers were then separated at 120 mA for 50
minutes using a Mini Tetra Cell System (Bio-Rad, USA). After completed, the gels were
stained by Coomassie Brilliant Blue R-250 and analyzed by an imaging densitometer (BioRad, USA).
Immunoblotting
Briefly, the protein bands in SDS-PAGE gel were electro-transferred to a nitrocellulose
membrane at 250 mA for 70 minutes using Mini Transblot System (Bio-Rad, USA). After
completed, the membrane was stained with Ponceau S, cut into strips, washed with TTBS
solution and blocked with 5% low-fat milk in TBS solution. The strips were then incubated
with the individual sera overnight at 4˚C. The IgE binding proteins on the strips were
identified by a detection system containing of biotinylated goat antihuman IgE (KPL, USA),
conjugated streptavidin-alkaline phosphatase and alkaline phosphatase conjugate substrate
(BioRad, USA).

Comparison of Protein Profiles and Allergenicity of Different …

1761

3. Results and Discussion
SDS-PAGE
In general, the protein profiles of all extracts from different body parts and genders of S.
paramamosain are almost identical (Figure 1). Only slight differences could be seen in the
intensities of some bands. The mix parts extract revealed the highest bands; approximately 24
bands in the range of >250 to 15 kDa. This finding is in accordance with previous study on
local crab species, Portunus pelagicus and Charybdis feriatus which exhibited 20 protein
bands [4].

Figure 1: The comparison of protein profiles between mix and individual body parts of S.
paramamosain. Lane MR, MC, ML, MA, FC, FA and FL are mix parts, male claw, male leg,
male abdomen, female claw, female leg and female abdomen, respectively. M is molecular
weight markers in kilo Dalton (kDa).
Meanwhile, among the individual body parts and genders of S. paramamosain, at least 21 to
16 protein bands were detected. Overall, several prominent bands ranging from 140-75 kDa,
50-38 kDa and 18 kDa were seen in all extracts, but with slight changes in their intensities.
Both the female abdomen and female claws have the highest number of bands, while the male
claw has the least number of bands. This result indicating that female S. paramamosain has
higher protein composition than the male crab. According to SDS-PAGE analysis, both
female and male mud crab extracts indicated homogenous protein profile patterns. A similar
report had also shown no significant difference in the protein band pattern of male and female
blue crabs [11,12].
Immunoblotting
Figure 2 displayed the IgE-binding proteins of mix parts of S. paramamosain using sera from
10 mud crab-allergic patients. The mix body parts has 18 IgE-binding proteins between 18 to
>250 kDa, indicating S. paramamosain has numerous allergenic proteins. This finding agrees
with Nurul et al. [13] which also detected multiple IgE-binding proteins between 23 and 250
kDa in mud crab S. serrata. Five proteins at 36, 38, 42, 50 and 95 kDa were identified as the
major allergens for S. paramamosain (binding frequencies ≥ 50%). The 36 and 38 kDa bands
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might be corresponded to tropomyosin, a well-known shellfish major allergen at 32 to 38 kDa
[4-6,13], while the 42 kD might be identical to arginine kinase or actin [7-9].

Figure 2: Immunoblotting results of mix parts of S. paramamosain using sera from 10 craballergic patients (lane 1 to 10). Lane M is molecular mass markers in kiloDalton (kDa); lane
MR is mix parts; lane B and N are blank and negative control, respectively. Arrows indicated
the major allergens in kDa.

Figure 3: Immunoblotting results of six body parts of S. paramamosain using sera from 10
mud crab-allergic patients (lane 1 to 10). A, B, C, D, E and F are male abdomen, male claw,
male leg, female abdomen, female claw, female leg, respectivly. Arrows indicated the major
allergens in kDa.
In general, similar as the mix parts, immunoblotting results of individual crab parts and
genders have also detected multiple IgE-binding proteins with various IgE-binding patterns
(Figure 3). Among male crabs, male claws has the highest number of IgE-binding bands (19
bands), followed by male legs (15 bands) and male abdomen (14 bands). Surprisingly, among
female crabs, female legs has the highest number of IgE-binding bands (20 bands), followed
by female abdomen (14 bands) and female claws (13 bands). Therefore, based on the number
of IgE-binding bands, the allergenicity of crab parts are in the following order: female legs >
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male claws > male legs > female abdomen = male abdomen > female claws. Immunoblotting
of male abdomen, female abdomen, female claws and female legs have identified all five
major allergens of S. paramamosain at 36, 38, 42, 50 and 95 kDa, whereas immunoblotting
of male claws and male legs have recognized only four major allergens at 36, 38, 50 and 95
kDa. Thus, according to the number of major allergens, female legs, female claws, female
abdomen and male abdomen can be considered as more allergenic than other crab parts
(female legs = female claws = female abdomen = male abdomen > male claws = male legs).
However, based on the IgE-binding intensity, the most prominent IgE-binding intensity was
seen in immunoblotting of female legs, followed by male claws and female claws. The
binding intensities between male abdomen, male legs and female abdomen are almost
identical. Therefore, the allergenicity order based on the band intensities are as follows:
female legs > male claws > female claws > female abdomen = male abdomen = male legs.
This finding indicated that crab parts have variable allergenicity in terms of the number of
IgE-binding bands, number of major allergens and IgE-binding band intensities. Based on
these three characteristics results, this study suggested that the female legs can be regarded as
the most allergenics part than the other crab parts. In general, among local consumers, crab
leg is the least popular parts as it contains very little amount of meat. However, in certain
countries such as Japan, the only parts that is marketed an consumed is the crab legs and
claws as these parts have been claimed for their health-promoting characteristics as a
valuable source of proteins and essential fatty acids [14]. Nevertheless, based on this
findings, this study may suggest the crab-allergeic patients to avoid the consumption of
female crab legs as it may have high potential to elicit allergic reactions to crabs. However,
immunoblotting tests using more sera, supported by an extensive clinical studies among
various crab-allergic patient populations are needed to confirm this finding. To the best of our
knowledge, this study is the first to report the allergenicity variation between different body
parts and genders of crab.
In general, this study revealed that individual sera exhibited a remarkable heterogeneity in
detecting S. paramamosain allergens in all extracts. Such IgE-reactivity variation among
crab-allergic patients might be as a result of genetic and allergen exposures differences
among crab-allergic patients, which might reflect their allergy symptom variations [4].
5. Conclusion
Overall, all body parts and genders of S. paramamosain have various allergenicity. This
finding is important for clinician and patients to improve the diagnostic and management
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approach of crab allergenic patients in this country. It should be noted that these findings are
new discoveries in allergy studies as this study is the first to report the allergenicity variation
between different crab parts and genders.
Acknowledgements
This study was partially supported by the FRGS grant (2010-0065-102-02) from Ministry of
Education.
References
[1] Ikhwanuddin, M., Azmie, G., Juariah, H.M., Zakaria, M.Z. & Ambak, M.A. (2011).
Biological information and population features of mud crab, genus Scylla from mangrove
areas of Sarawak, Malaysia. Fisheries Research, 108(2-3), 299-306.
[2] Le Vay, L., Ut, V.N. & Jones, D.A. (2001). Seasonal abundance and recruitment in an
estuarine population of mud crabs, Scylla paramamosain, in the Mekong Delta,
Vietnam. Hydrobiologia, 449(1-3), 231-239.
[3] Abramovitch, J.B., Kamath, S., Varese, N., Zubrinich, C., Lopata, A.L., O'Hehir, R.E. &
Rolland, J.M. (2013). IgE reactivity of blue swimmer crab (Portunus pelagicus)
Tropomyosin, Por p 1, and other allergens; cross-reactivity with black tiger prawn and effects
of heating. PLoS One, 8(6), e67487.
[4] Rosmilah, M., Shahnaz, M., Zailatul, H.M., Noormalin, A. &, Normilah, I. (2012).
Identification of tropomyosin and arginine kinase as major allergens of Portunus pelagicus
(blue swimming crab). Tropical Biomedicine, 29(3), 467-78.
[5] Liang, Y.L., Cao, M. J., Su, W.J., Zhang, L.J., Huang, Y.Y. & Liu, G.M. (2008).
Identification and characterisation of the major allergen of Chinese mitten crab (Eriocheir
sinensis). Food Chemistry, 111(4), 998-1003.
[6] Lehrer, S.B. Ayuso, R. & Reese, G. (2003). Seafood allergy and allergens: a review.
Marine Biotechnology, 5(4), 339-348.
[7] Abdel Rahman, A., Kamath, S., Lopata, A., Robinson, J. & Helleur, R. (2011).
Biomolecular characterization of allergenic proteins in snow crab (Chionoecetes opilio) and
de novo sequencing of the second allergen arginine kinase using tandem mass spectrometry.
Journal of Proteomics, 74(2), 231–241.
[8] Yu, H.L., Ruan, W.W., Cao, M.J., Cai, Q.F., Shen, H.W. & Liu, G.M. (2013).
Identification of physicochemical properties of Scylla paramamosain allergen, arginine
kinase. Journal of Science and Food Agriculture, 93(2), 245-53.

Comparison of Protein Profiles and Allergenicity of Different …

1765

[9] Liu, G.M., Li, B., Yu, H.L., Cao, M.J., Cai, Q.F., Lin, J.W. & Su, W.J. (2012). Induction
of mud crab (Scylla paramamosain) tropomyosin and arginine kinase specific
hypersensitivity in BALB/c mice. Journal of Science, Food and Agriculture, 92 (2), 232-8.
[10] Shen, Y. & Lai, Q. (1994) Present status of mangrove crab Scylla serrata (Forskål)
culture in China. The World Fish Center, 17(1), 28–29.
[11] Sreelakshmi, K.R., Manjusha, L., Vartak, V.R. & Venkateshwarlu, G. (2016). Variation
in proximate composition and fatty acid profiles of mud crab meat with regard to sex and
body parts. Indian Journal of Fish, 63(2), 147-150.
[12] Yomar-Hattori, G., Anna, B.S. &Amaro-Pinheiro, M.A. (2006). Meat yield of
Callinectes bocourti A. Milne Edwards, 1879 (Crustacea, Portunidae) in Iguape, São Paulo,
Brazil. Investigaciones Marinas Valparaíso, 34(2): 231-236.
[13] Nurul I.A.R., Rosmilah, M., Zailatul Hani, M.Y., Noormalin, A., Faizal, B. & Shahnaz,
M. (2015). Identification of Major and Minor Allergens of Mud Crab (Scylla serrata).
Medicine and Health, 10(2): 90-97.
[14] Lage-Yusty, M., Vilasoa-Martínez, M., Álvarez-Pérez, S. & López-Hernández, J.
(2011). Chemical composition of snow crab shells (Chionoecetes opilio). CyTA-Journal of
Food, 9(4), 265–270.

